The factorization of the amplitude for the deeply virtual Compton scattering (DVCS) process γ * (Q)γ → γγ at high Q 2 is demonstrated in two distinct kinematical domains, allowing to define the photon generalized parton distributions and the diphoton generalized distribution amplitudes. Both these quantities exhibit an anomalous scaling behaviour and obey new inhomogeneous QCD evolution equations.
Motivation
The parton content of the photon has been the subject of many studies since the seminal paper by Witten [1] which allowed to define the anomalous quark and gluon distribution functions. Recent progresses in exclusive hard reactions focus on generalized parton distributions (GPDs), which are defined as Fourier transforms of matrix elements between different states, such as N ′ (p ′ , s ′ )|ψ(−λn)γ.nψ(λn)|N (p, s) and their crossed versions, the generalized distribution amplitudes (GDAs) which describe the exclusive hadronization of aqq or gg pair in a pair of hadrons, see Fig. 1 . In the photon case, these quantities are perturbatively calculable [2, 3] at leading order in α em and leading logarithmic order in Q 2 . They constitute an interesting theoretical laboratory for the non-perturbative hadronic objects that hadronic GPDs and GDAs are.
The diphoton generalized distribution amplitudes
Defining the momenta as
, where p and n are two light-cone Sudakov vectors and 2p · n = s, the amplitude of the process Fig. 1 . Factorizations of the DVCS process on the photon.
may be written as
In forward kinematics where (q + q ′ ) 2 = 0, the tensorial decomposition of T µναβ reads (see [3] )
At leading order, the three scalar functions W q i can be written in a factorized form which is particularly simple when the factorization scale M F equals the photon virtuality Q.
Conversely, W 
and W q 2 = 0. Note that these GDAs are not continuous at the points z = ±ζ. The anomalous nature of Φ anomalous GPDs of quarks inside a real photon read :
Similarly as in the GDA case, the anomalous generalized parton distributions H q i are proportional to ln Q 2 m 2 . Consequently, the anomalous terms H q i supply to the usual homogeneous DGLAP-ERBL evolution equations of GPDs a non-homogeneous term which changes them into non-homogeneous evolution equations.
We do not anticipate a rich phenomenology of these photon GPDs, but in the case of a high luminosity electron -photon collider which is not realistic in the near future. However, the fact that one gets explicit expressions for these GPDs may help to understand the meaning of general theorems such as the polynomiality and positivity [4] constrains or the analyticity structure [5] . For instance, one sees that a D-term in needed when expressing the photon GPDs in terms of a double distribution. One also finds that, in the DGLAP region, H 1 (x, ξ) is smaller than its positivity bound by a sizeable and slowly varying factor, which is of the order of 0.7 − 0.8 for ξ ≈ 0.3. This work is supported by the Polish Grant N202 249235, the French-Polish scientific agreement Polonium and the grant ANR-06-JCJC-0084.
